Immunocytochemical distribution of neurokinin 1 receptor in rat dorsal vagal complex.
Gastric adaptive relaxation is a vago-vagal reflex, probably involving the site of interface of vagal afferents and efferents in the dorsal vagal complex of the medulla. Previous studies have shown that both substance P and nitric oxide in the dorsal vagal complex decrease intragastric pressure. The purpose of this study is, firstly, to localize NK1 tachykinin receptor immunoreactive (ir) staining in the dorsal vagal complex and, secondly, to determine its anatomical relationship to nitrergic cells in the dorsal motor nucleus of the vagus. Sections were stained by avidin-biotin immunocytochemistry using antiserum to NK1 receptor alone or combined with NADPH-diaphorase histochemistry. In the nucleus tractus solitarius, NK1 receptor-ir varicosities were moderately dense in the medial subnucleus, but sparse in the centralis and gelatinosus subnuclei. In the dorsal motor nucleus of the vagus, NK1 receptor-ir staining in cell bodies and fibers was present throughout, with a markedly dense varicose fiber and cell body staining in a lateral column of the rostral portion of the nucleus. NADPH-diaphorase staining is most marked in cell bodies in the same region of the dorsal motor nucleus of the vagus. In dual-stained sections, there was complete overlap of NADPH-diaphorase and NK1 receptor-ir stain; however, the markers were very rarely colocalized within the same vagal motor neurons. Ipsilateral vagotomy almost completely abolished NK1r-ir staining in vagal motor neurons. We conclude that, in the dorsal motor nucleus of the vagus, NK1 receptor is synthesized by a population of vagal motor neurons which are in close anatomical proximity to, but separate from, nitrergic neurons. Based on these observations, substance P-mediated gastric relaxation in this region is unlikely to be via activation of nitrergic vagal preganglionic neurons. In the nucleus tractus solitarius, the NK1 receptor and NADPH-diaphorase stain are not codistributed in subnuclei mediating gastric and esophageal control. Therefore, substance P and nitric oxide may mediate their respective gastrointestinal effects via separate afferent pathways.